This paper aims at contributing to the literature on how to measure the social impact of Research and Development (R&D) investment projects. For that purpose, an exploratory case study was undertaken to assess the importance that companies give to the social return of R&D investments and to identify the criteria and indicators more relevant for this evaluation process. The research undertaken is based on interviews conducted as part of a case study methodology involving a maritime-sector private company and the Technological Center of the Sea in Vigo. The results indicate that the criteria chosen as being the most important for the evaluation of social return of R&D were the number of jobs created at the company, the environmental impact and the working conditions. Also, in the case of Support Programs for R&D applications funding the research results indicate that the evaluation process presently followed does not properly address the socio-economic factors.
Introduction
Over the years companies have generally based the assessment of their projects on financial criteria in order to achieve the best economic performance. This is why the academic community has proposed several methods that can help to improve capital investment decisions of companies. These investment evaluation criteria are indicators that help to determine the financial convenience to undertake an investment project, according to their economic performance or expected profitability, that is, if the net cash flows generated during their lifetime outweigh the initial investment.
During recent decades, the globalization of financial markets, the intensifying competition among companies, financial institutions and organizations, as well as the rapid economic and social development and technological changes have led to growing uncertainty and instability in the financial situation and business environments [1] . Simultaneously, in order to achieve higher profits and to maximize the value of the company, managers seek a differentiation with the rest of their competitors, which implies, in some cases, to invest in R&D projects. Investment in R&D is an essential element for increasing competitiveness, especially in technology-based companies [2] . Ref. [2] stressed the importance of not only adopting a financial perspective but also include a qualitative perspective with an appropriate model. In other words, it is necessary to find a suitable methodology which takes into account a range of different criteria that are to be considered when selecting the projects that should be developed [3] .
In fact, [4] argue that, from a private company point of view, evaluating R&D projects is a complicated task. But, in spite of these difficulties, these evaluations are fundamental due to the competitive environment surrounding R&D investing companies.
Although several criteria (or perspectives/measures) can be included in the analysis in this context, this paper draws attention on a particular, but important, issue -how to measure the social return of investment in R&D projects. For that purpose, the main findings of an exploratory case study on maritime sector are described. While this issue is also important in the case of programs of public agencies to stimulate R&D investment, the focus of attention was on R&D activities undertaken by private corporations.
The remainder of this paper is organized as follows. Section 2 presents a brief overview of the literature on R&D investment and social return. Section 3 describes the research methodology followed in the study. Section 4 shows the main findings obtained. Finally, section 5 presents the conclusions and perspective of future work.
Literature overview

R&D investment and social return
As emphasized by [3] , the net present value (NPV) of a project in R&D is virtually impossible to calculate. Companies are looking for new technologies, yet to be developed, where it is impossible to extrapolate probabilities from past experiences. Companies must make all their assessments while minimizing any information leaks to their competitors. Moreover, [4] highlight the need for compatibility between the R&D project and the company's mission, underlying also that companies are supposed to foresee the obtained benefits. Also [5] justifies the importance of R&D performance measurement: motivating researchers and engineers and improving their performance, controlling the progress of R&D activities regarding objectives of resources consumption, time and technical requirements, evaluating the cost-reducing contribution of R&D activities to the company, reducing the uncertainty and promoting organizational learning.
Therefore, it seems that there is a need for companies to include in their decision-making process other than financial criteria (e.g. strategy, flexibility, quality, social return). In fact, these non-financial aspects are particularly important in the new industrial environment in which firms today operate, where new technological developments tend to occur more rapidly than the evolution of project-evaluation techniques [6] .
One aspect that emerges in the literature is the social impact of R&D investment. In fact, the different contributions from the study of technology are concerned with the need to incorporate social criteria in the field of scientific research and engineering. These contributions allow us to establish a new concept of technological change based on the co-evolution of technology and society [7] .
The concept of social impact can be broadly defined as a combination of multiple environmental, socioeconomic and scientific factors which are often left out of traditional mechanisms for evaluating R&D [8] . Over time social responsibility is gaining importance and companies are trying to find a proper balance between economic profitability and social responsibility. The consideration of social impact begins to be seen as a potential source of profit, as it increases the degree of consumer confidence and reduces the likelihood of conflicts among the different groups affected [9] .
From a standpoint that gives priority to social criteria rather than to economic effects, it is necessary to carry out a sector analysis and the identification of measures and actions which may enable to determine whether social return on investment in R&D exists. According to [10] , such factors can be considered to be either positive or negative effects of public investment in R&D.
An interesting study that tackles this theme is presented by [11] . The author presents 11 programs which support R&D activities from the Government of Canada and describes a method of analysis to see the economic and social impact. A large number of methods were proposed to analyze those programs such as: Internal Rate of Return (IRR), the Cost-Benefit Analysis (CBA), Econometric studies, and Microeconomic Analysis. The author proposes also the inclusion of a set of non-financial indicators, turning the analysis more complete and focusing it towards the concept of social return.
Another recent work of research conducted by [12] , presents an analysis of different programs of public financing for Portugal in the R&D area. In order to be able to accomplish a comparison among these programs, a set of qualitative and quantitative indicators that can characterize the attained objectives was used. From the quantitative results of the interviews with experts the order of importance of the considered criteria was derived: formation, conditions of employment, ambient/ energy, social return against financial return, job and finally the return on investment.
These two papers [11] and [12] were centered on evaluating the social impact of R&D from the perspective of public programs that stimulate and fund those investments. The interest in this study was on the private perspective. In order to do so, it was necessary to identify (or define) what criteria/indicators should be included in the analysis.
Selection of indicators
To undertake the empirical study, a selection of indicators directly related to the measurement of the social return of R&D programs was made. This selection of indicators was based on the works of [10] , [12] , [13] and also on the Spanish Observatory of Invention and Knowledge (ICONO) web page. The importance that companies give to each one of these indicators was analyzed in the empirical study undertaken.
Research Methodology
In the study undertaken, the research methodology adopted was exploratory in nature and based on the case study approach. An exploratory approach usually produces conclusions and assumptions that could be tested or used in future investigations [14] . For [15] , a case study is, generally, a "description of a management situation". It is an approach that allows analyzing in depth several aspects of a real situation: the case study.
Ref. [16] argues that the case study does not involve the use of a specific test and can be based on both the quantitative and qualitative evidence. The test (or findings) may result from fieldwork, archival documents, comments, or a combination of the three. The case study does not also require a specific methodology for collecting data.
The empirical study presented in this research paper is centered at the maritime sector, where opinions of a private company operating in the sector (Ronautica, SA) and of the Technological Center of the Sea (CETMAR) about the social impact and social return of R&D are described. The case study methodology was utilized previously in works of [5] and [12] , but focusing primarily on how the Support Programs evaluate R&D projects.
In order to carry out this research project a two-part interview was chosen. The first addresses questions whose aim is to deepen on the subject and which are of great interest to the interviewer, who can add more questions during the interview if appropriate. In the second part, a standard questionnaire was used which enables the comparison of answers provided by different respondents and to quantify the results obtained. The option for this kind of interviews was based on the fact that it allows a more flexible way in terms of data collection and with a highest response rate, as the interviewee agrees more and more to be controlled by the interviewer, despite the fact that it is obviously a laborious methodology which demands much time. Figure 1 summarizes the approach followed during the research. Both organizations included in the research were involved in R&D projects financed with public funds. The main objectives of the empirical study were: (1) to determine which of the proposed indicators are assumed to be more important for project evaluation and how this indicators may be associated to the concept of social return; (2) to assess the importance of this social return concept at the moment of project elaboration.
Findings
Qualitative Analysis
The qualitative analysis of these interviews allowed to collect information about R&D projects in general and about the evaluation conducted at the company or at the technological center. The main findings in this regard were: 1) Difficulties in getting financing: Both interviewees emphasize that there are always difficulties at the moment of getting financing and on the eligibility of expenses. This may even lead to the impossibility of carry out with the project.
2) Social objectives: The company does not deal with social objectives during the project evaluation process. In fact, for 95% of the company's projects, most of the objectives are of financial nature. The environmental benefits that the company gets from the creation of new and more ecological products and environmental friendly processes are frequently collateral consequences of the project and not pre-defined objectives. The Technological Center, however, gives more attention to social objectives of the project during the project follow-up and evaluation. Nonetheless, neither the analyzed company nor the technological center resorts to a predefined set of indicators to evaluate the impact of R&D projects.
Quantitative Analysis
This quantitative analysis aimed to establish a ranking of the indicators that could be used to evaluate the social return of a publicly funded project. This ranking was based on the weights assigned by the company and by the technological center.
From the private company point of view, the main criteria, and respective indicators, that could be used to evaluate social return are, in order of importance, the following:
1º Employment, and the most notable indicator was "creation of employment: increase of the total number of places of job in the company".
2º Environmental impact and, in particular, the most important indicator was "utilization of renewable energy sources". 3º Working conditions, where the most important indicators were "level of training: increase of knowledge and capacities (polyvalence); security; and degree of satisfaction of the employees".
From the technological center point of view, the major criteria, and respective indicators, that could be used to evaluate social return are, in order of importance, the following:
1º Employment, and the most notable indicator was "creation of employment: increase of the total number of places of work in the company". 2º Learning and growth, measured especially by these indicators: "knowledge production"; Working conditions; Security; Degree of satisfaction of the employees". 3º Environmental impact, considering the indicators: "Reduction of the pollution"; "Reduction of the energy consumption"; "Use of renewable energy sources" (all considered equally important).
4º Social return vs. the financial return. For the social return the most notable indicators are: "Resolution of problems like unemployment, relocation, delinquency, immigration"; "Contribution to the regional development"; "Contribution to regional, national, or European politics", all valued with the same weight. For the financial return the most important indicators are: "Increase of the productivity for the company"; "Economic effect in the operation of market (like the creation of new companies)", also valued with the same weight.
Analysis of the criteria used in the process of evaluating applications for funding
In this section, the evaluation criteria included in the public calls of Support programs in which the company R&D projects and technological centre projects were included will be analyzed.
For the company, the project data were taken from the website: www.ronautica.com [17] . In the following paragraphs, for each project a brief description of the criteria/indicators considered in the Support programs is presented. The objective of the call was to promote business innovation in the Autonomous Community of Galicia. Included criteria were: environmental implications, significant pollution reduction, reduction of energy consumption, importance and capacity of the Project to solve problems in the sector (maximum 14 points over 100) and creation of new jobs and significant presence of women on the team (maximum 8 points over 100). In total, the assigned social value was 22%. The technical criterion was worth 50%. This included public calls from sectoral programs of Natural Resources, Innovation Technologies and Services. The only criterion related to the social impact is the significant presence of women researchers in the research team with 2 points assigned out of 100. So, 2% of the evaluated related to the social value. The scientific and technical criterion was the most important one weighting 70% of the overall evaluation. For the case of the technological centre, the projects address mainly Control and Management of coastal and maritime resources. Projects' objectives can be found at its website: www.cetmar.org [18] . In the following paragraphs, for each project, a brief description of the criteria/indicators considered in the Support programs is presented. The most valuable criterion in this case is the scientific and technical merit with a maximum of 70 points out of 100. Those criteria that may be included in a social category are: number of PhD, incorporation of new PhD, balanced participation of women researchers in the project, with a maximum of 4 points on 100. Use of Galician language with 2.5 points out of 100. This represents a total of 6.5% in social valuation.
-Project 3, Funding: Ministry of the Sea .Xunta de Galicia.
Social criteria pre-defined in the order of October 20, 2008 are the criteria for test methods to improve gear selectivity of fishing and environmental impact with 8 points on 100 and follow good environmental practices with a weight of 2 points on100. This implies that social value is 10% of the total. The most valued is the scientific-technical quality and innovation with a weight of 40% of the total.
Discussion of findings
The objective of the interviews conducted (in a maritime sector company and in the technology center of the sea) was to identify and to rank the criteria and indicators more used when assessing R&D investments, with an emphasis on those criteria focusing/measuring the social return of R&D.
The major finding of these interviews was that, for the case of the private company, when carrying out projects social objectives are not taken into account. On the other hand, for the case of the technology center of the sea, when formulating and evaluating their R&D projects social objectives are already considered. Nevertheless, both interviewees seem to be not fully aware of the concept of social return and how it should be measured. In fact, the criteria the interviewee selected as most important for evaluating the social return were Employment (with a particular emphasis on the Number of jobs created in the company), Environmental impact and Working conditions. After analyzing the calls to the R&D support programs, it could be concluded that a match seems to exist between the criteria that the firm and technological center consider to be related and/or assume to be important to measure the social return, and the criteria included in the R&D support program calls. Taking into account the possibility that a relationship may exist between the social criteria that are required in the calls and the concept of social return for companies and agencies, the following hypothesis may be proposed:
"The social criteria appearing in the calls can influence business objectives and agencies applying to the support program. Companies frequently prepare the project by finding the lines of the call that best suits the companies' needs and characteristics. For example, if the call requires environmental objectives the project will end up having environmental improvements. That is, there is a possibility that setting a greater number of social criteria for project evaluation under a specific R&D support program, will lead to increase awareness for social return on the company goals and to the need to accomplish predefined minimum social goals."
To test this hypothesis more interviews and an in-depth analysis of public R&D support programs calls seems to be fundamental. It must be underlined that the discussed result represent the point of view of the interviewees and may not be universally accepted. In fact, the conclusions drawn from a case study cannot be generalized [19] . But, as underlined by [20] , the case study methodology can generate theory from the practice.
Conclusions
This paper is a part of an ongoing research project focusing on the social impact of R&D investments and support programs from the perspectives of the public and private sectors This paper has focused on the private perspective, and the objective was to establish a set of variables or indicators that can be used to assess the social return of R&D investment projects. Therefore, a set of criteria and indicators were identified in order to measure the social return more than the economic or scientific impact.
The research methodology used was an exploratory case study based on interviews to the manager of a maritime sector company and the manager of the technology centre of the sea, in order to assess the possible social return generated by R&D investments and which criteria and indicators were more relevant.
From the interviews results, it seems that the company does not take into account social objectives when carrying out projects. The technology centre, however, takes already into account some social objectives when elaborating and evaluating their projects. However, both interviewees have a limited idea of what is the social return and what criteria may be used to measure it, indicating a clear lack of awareness to that concept. The criteria the interviewee selected as most important for evaluating the social returns are: employment (particularly, the number of jobs created in the company); environmental; and working conditions. Although this work is only an exploratory study with a small number of interviews, it is possible to present some general conclusions and recommendations for future work. Figure 2 summarizes the main conclusions of the research. From the bibliographic research done, it is possible to conclude that the papers production in the area of socio-economic return of support programmes to R&D projects is already relevant. Presently, the evaluation process of R&D projects is usually based on internal methods or on methods required by the supporting programs. This makes the comparison of the projects evaluation impossible or extremely difficult. Also, the type of evaluation presently done does not properly address the socio-economic factors.
The next steps to be followed include: more data research, standardization of the indicators, and application of the proposed ordered structure of indicators to a set of funded projects in order to evaluate the support program performance and to create some case studies in this area.
